Searching PAJ 



1/1 ^—'J 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2004-245888 
(43)Date of publication of application : 02.09.2004 



i — ■ — 

(SDlntCI. 




G02F 1/133 
G09G 3/20 
G09G 3/34 
G09G 3/36 




(21) Application number 

(22) Date of filing : 

1 — :— t;^ ~~ — 


2003-032688 
10.02.2003 


(71) Applicant 

(72) Inventor : 


: FUJITSU LTD 

YOSHIHARA TOSHIAKI 
MAKING TETSUYA 
BETSUI KEIICHI 



(57)Abstracf 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device in which light from a light source is effectively utilized and 
to which a dot reversing driver is easily applied. 
SOLUTION: A liquid crystal material with V shaped electrooptical 
response characteristics to an applied voltage is used. Data write 
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scanning and the last half thereof have practically identical sizes 
and reversed polarities. 
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>s^^mf^^m(Dum\t^c s ^ ^mm\t%%^m^x^^ o m^;^ ^ %3 o t-hit 

(Dm^^^^^ti^<Dumm^c s\cm-5^ . x - ^ k ^ ^ 3 2 ^ ^ l r b^b ^wu 2 

[ 0 0 5 6 ] 

^fzumm^^±^^3 \fi-hitmm\t%cst-. mmm^±%^m^3 4 . ^ vy ^ 

/<3 2, y;^^vK^>r^^3 3:Rl//'<'>i:^^-rH^JIBl[HlK3 5--^^tt^*tiai/?^tl5o s 
?pmJ±^^lH]S§3 4{l. S2pm/±VRl^t>'VR2^^^L. ^j^b/cS^imiEVRl^ 
^_^|.'^^^<:3 2^. ^'i^m\±'^ K 2 ^ y^ ^ ^ > V y 3 3 fh^ tx.^fj'^ ^ o 

- ^ Y y 4 ^<3 2 it. M«7<^ya53 0*^^OM^X->5^PD^^Jffl)ft-^^^lHl^3 \ 

h(num\t%c% h\z^^\^x . mmnm.4 ^ (n\t%U4 2\z.n\.x\t%^^ti^ ^ 

c7)ft-^(7)m;^Jc|^^Lr, y.^ ^ Y y ^ ^^3 3it. li^m^4 0(7)^^^4 3^^'l'> 
^tcHii^JcS^tci^^t-^o h^J»lHlS&3 5fi, igibmii^^^'^^^^ H2 2 

[ 0 0 5 7 ] 

jjSc . :^ ^ (C ^ 6 B% ^ -i^ m ^ ») 1^ J- ''^ 5 o ^ y -:h yi. n f - b 
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s it. 7'-^K7^/^32<t. 7. ^ ^ V y ^ y< 3 3 t s mmmj±^±\E\^ 3 4 t . 
y< y ^ y ^ h mmm^ 3 5 1 k:: ^ h ^ ^ o &mmj±^ 3 4 it . mmm^ c s 
n Tzm-^i^^mmBy R i ruv r 2^^/*l. ^jSL/ts^msEVR i ^r"- ^ v y ^ 

y< 3 2 ^2Pl;)£VR 2 ^ ^ :y Yy^>'<3 3 ^^r^^ri^:^'^ ^ o 

[ 0 0 5 8 1 

®^x-^pD^c:soH^r. mmmm4 0 (Dm^U4 2\z.nLxm^^^f)'r^o 
y \^ y ^ y< 3 3 it. m'^m^c s ^^iifcm^ii^. mmmm 4 o <d^^b 4 3 ^ y ^ 

{zim^^^^^M^-r ^ o - ^ V y ^ ^< 3 2 f}^ h <D m ^ <D m ti Rrj ^ ^ V y ^ y< 3 3 <D 
^StCt^oTTFT4 1;6S^i()L, M M 4 0 iiC m.EE f)'^ ^ M ^ ^ . W M <0 l^i^ ^ fi> 

[ 0 0 5 9 ] 

y< y ^ y ^ hm^m^ 3 5 {t . mmit ^ c s ^ ^ i^i fcm-^ ii^mmmB ^ ^< y ^ y ^2 2 

(C^X.-C^^y^7^h2 2<7)LEDTU'^7;d^^Lri/^^S^, B, ^ (O ^ & (D L E D m ^ 
[ 0 0 6 0 1 

i^T^ M^wm^^^^^xmrn-r^o mmmW:4o, 4o-- (®*ic64ox48o. 

2-f>'^) ^^•t'5TFTStS^^iimil3^^-f^^7:^SS2^^?ft:?^L:r::S. ^ 
K^M*LT200 °C-ei^rBl;K^t-6r^{cJ:f9. m200A(D7f. ^J4 ^ K^^ 

gfif^^ii. i2^L-r^jcSlL/coMt^.::ti'bcoiaf^siii. 1 2 ^ b >m<Difix 
y \::y ^ L . y\f:y^^1j\^i^^^W-nt^j:^X.o{^::.h^h(D2^(Dm^^M^^^'i:. m^f^ 
{zW-mn^i . s n m(Diy V ^m<Dy^-<-^ I 4X^-r y^^^n\^t^'^^^'^^^^^^^ 
r ^ /^ ^wi' ^ M L /c o ^ ^ ^wv o IB Bi 1 1 , 1 2 r«1 . d 1 L /c J: 9 V ^ 
)R(7)mM*^iSl^#'l4^-i"^-r5t^«ti?^a^B^itAL-C^^0^Bll3^Lfc:o ^AL/c5t^« 
i4?i^.^p<^ g ^ 8 n C/ c m ' o fc « * ^c: . m IE « H# ^ ?S 5> ^ 

^ww 2 1 t L . m E ^ 31 ^JP L v^ # ffi 5 i 3 t fc o 

[ 0 0 6 1 1 

fal^EDT 7 ^%mt \.fzy< y ^ y V 2 2 t ^MU'tf^^ . m 2 \^ tt^ ^ 0 WW) 
[ 0 0 6 2 ] 

y M.m&m^ e 0 U z t LX . loC0:7W--i. («r«1: l/60s) ^ 3-D(D^-^y 

V-K {mii ' 1 / 1 8 0 s ) 5> t . HI 2 ( a ) til ^ -r <t ^ . ^ij X. 1 :7 U A 1^ 

(7)^i#gOi^:/':7i^-Ai;:^oV>r*^^5C>lJ^x-^<7)2[E]o 

y J>^\^^^^xu^(on^y - ^ <^ '^^^^'^^^^'^^'^^^^ ^ 
#g(7)i^:/>^u•-i^^c^5V^rWfe^7)M^r-^^^2IE]<o#iZi^^^^^T ^'cCiB. ^^-^ 

«J±^J1. IH^/i^^^r ^S^t^^ t ^ i: L/::o ^ (7) *3 *t 5 # ® ^ - <^ ^ ^)P 

mf£(Dm^^<^ -'-^(^^^^ ^ m7Rxims{z.^^ir. m i y'-^vy4y<32tLx\^' 

[ 0 0 6 3 1 

1112 (b) tc^-rJ:9{-. y<yi:7y^h22(D^, m, ^ ^ ^ <D j^. '^nt . ^ zf y 

u - \ \z h ^ X ^ ^ <o t \. . HP^> 100 c7)lFi2^^^^t^^T^>r^>^ 
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[ 0 0 6 4 ] 

f^^tLX.y<^y^y'^h22mi^<omi^925cd/cm^ tC^LT. 11 led/ 
1 0 0 6 5 ] 

mT'fcofcCOT-. m \Z W K. h tl ^ m ± (O m 2 0 . 6nC/cm^ t fj: ^ 

, 2Ps ' A ^ Q (O ^mtz L^X \^^fCo g^^^^^^-t-^^^^^e^-^ 

1 0 0 6 6 1 

( m 1 it ) 

m I Mm<omm t mmiiz . ^^<^-/\-^i^m\^ti. ^ ^ /kt) le r^^ . ei 2 o 

L/cict o^j:''---yv^^<Dm^it^}t^^^^^^^-r^^mm^^^B^^ALxm^Bmt ltz 

3 1 ° T' o fc o i'fmLti^<^-ji-^i:7^:^:=-^/^^m(D2isc(Dm^y'^^^'i^x^/uxm 

B^a /^ L . m IE ^ JlJP L v^ # (;i 0t ffi. 5 J: 9 L o 

[ 0 0 6 7 1 

EDTU^^^?!^. <^Lyc/<:yiJ'7-< hii^m^^t^-it. 122 1 jjk ir X o ^J: mW) — ^ 

;^tctt^oT. :7^ — K • — ^ iy -y ^ ^ X ^ y — ^ 7jk ^ n o tc o 
[ 0 0 6 8 ] 

. a » « ^ *b o ^< y ^ y ^ h *i S b# !l:T ^ it 7t o 

[ 0 0 6 9 1 

*Smi:LT.''<:y^^-l'h^ft<7)»Sl 850cd/cm^ tC^br. 113cd/c 

y -( h (om^mt) \t I . OWtMi)^ofZo 
[ 0 0 7 0 ] 

(m2 itmm) 

m 1 mM(Dmm t mm\z . ^ >'^' ^> ^ ii l o z <D^y<^ ji^(om\^mmi<z . i ^ l 

2 5° T' ^ o fc o i'fmi^fzy<^-^l^^^^^^^^^'^B(7)2^(OMtfty^^i-J>^X^A^X}&^B 
[ 0 0 7 1 ] 

- O J: 9 id L T <^ S! L B^B ^wt- <^ . * , ^ , W ¥ ^ ® ^ 7t -r :y ^ > ^ ^ tfe L 

EDTU-f^7t^Ii<bb/"c^^.y^7'Y h<^^m^a^;b-ti:> M 2 {z ^ X o ^J: m W) - ^ ^ 

mm tmm\z i.tz, 

[ 0 0 7 2 ] 

S^^LT. y< y ^ y ^ h^f$:<DWS925cd/cm^ ICMLT. 86c d/cm^ 
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h (om^mti i-t 0 , 5w t i&t^^fz. m I mm (D mm t It ^ X fj: m m m m n h 
n t (D fj: -r (D m ± )i m X* 2 5 l f)> o tz z 1 1,^ mm l x ^ o 

[ 0 0 7 3 ] 

fcxo^j:v^^(Dmu^^jt^^^^7sk^^mm'(±^^m^mALxm^Bmtvfz. ^al 
(D m ^ <D ^ ^ m t m m (D m (o w- ^ m t (D /j: ir n (D m ± 

X 3 2° Xh^fz, ii b ^wi^ ^ ^ n ;^ ^ 3 ffi (7) 2 tfe: M 3t :7 ^ yu A T « A/ -e ?S 10 
fa twi^ L . m JE Bl L /.f t t Bf ffi S J: 9 t:: L fc o 
[ 0 0 7 4 ] 

z<D^o\chxv^m\^f^m^B^<^-^\^t. m, m, ^(om&m^it:^'^ yf'y^^^--^m^j:L 

E D T U 4 ^ t L tz y< i:/ y 4 h t ^ M^"^ t^-^ . m 2 ir X o ^J: m W) - ^ > ^ 

Jf^ ffi <!r IW] If L- fc o 
[ 0 0 7 5 ] 

__ 20 

[ 0 0 7 6 1 

. 2Ps*A^Q(?:)*{*^ttfcLTl/^?:^;6^o/Co^iii^^<^iS[(i^^^^ + 
e -r y f- >- ^/ ^ fi^ X. T i/^ v^ c ^ 5> ^ o 

[ 0 0 7 7 ] 

( ^ 2 ^ (7) f ^ S ) 

m 1 ^ ffi ^ i: 1^ « ^ ^ t> ^ <^ o Z(D^y<^^/)^(Dm\^m 1 1 , 1 2 f^^ {z ^ 

m I ^^^^Lfzx f^v^'^(Dm^^^ft^^^^^^ir^i^mm^m^B^mALxm^Bm i 3 30 

t LfZo m ALrz^^mn'\^^^^B(D ^ m6^m(D^^ ^ it 1 0 n C / c Xh^tZo ^tz 

. mi£mmmm(Dm^B':^i'(o^i^'A^^tmj±^M^(Dm^B'^^<ow-i^'7^^nt<Df^^ 
<Dm^m\t)imx 3 2^" xh<>fz, \^mi\^fc^<^-j^^^^^^^^^^w.(02^(D^ity^ 

;w A 1 . ^ X^hxm^B^^^- 2 I t t \. . n]£^^M\^f^\^^t^{z^^m\zfj:ybX.o\z 
L fzo 

[ 0 0 7 8 1 

mu. S3Jt^F'j<tf^^/c^^. f^H^B^a (Cl c) {z.n-t ^mm^m. (Cs ) '^i^b (c 
s / c L c ) ^ 0 • 5 ^ L o n 9 . m^B^^^-j^ 2 \ (D^ ji^mf^m^^^-rmx^^o 

c)<^^^'J{C^af^^P(^l::Cs )^TFT41tCg^^^ii:riSttri^6o 40 
[ 0 0 7 9 ] 

z<D ^ b kzLXYfUX^fcmiB^^^-^^ 2 1 t . *. 

/^LEDTU-fy^at^^ht/c/^^y^^-r V 2 2 t ^m^^^^ . m 2 [ZTT^-t X. 0 ^j:wm 
:/ y u - M.i.z^\i ^ 2 ^(Dy"- ^ milt^M^RXJ^^< 1^ y ^ h 2 2 <D M.'^l ^< ^ - ^ (O ^i^ 

a. ^ 1 mm<Dmm t mm\^ i^tzo 

[ 0 0 8 0 ] 

^m^L-r./<:y^7-rh22^^$:f^j^^925cd//cm^ fC??j-LT. 120cd/ 

cm^ (ommm^^m^x ^ . mm^itis. o% tm^^^tzo -^tz. z<d t ^ (r>^<y 

^ y ^ V 2 2 (Om^mt^ytO . 5W t^t^-ofZo 50 
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[ 0 0 8 1 ] 

:io v^ T . mmmj±<Dmi<mti^^ 7 V , m^B<ommmt)*^ 5 . ^^°^>/^=¥'^ :y ^^t)^ 1 . s u 

mi-tm 2 5 . SnC/cm^ ^/^"^^ 2Ps-A^Q(59*f4^^^ycLri>yCoSi©^CO 
[ 0 0 8 2 1 

( ^ 3 mmcDw^m) 

II 1 ^ fife 00 JF^ fli Is] ^ . ^ ^wu ^ ^ L o r (?) ^ ^ ° ^wKZ) ifi ^ 1 1 , i 2 Pel . 
^^m^tyrmx 3 6° xh^t^o m \^ ^< ^ ^ X2 - zn ji. a:^ 2 ^ (D m ^ y ^ 

o 

[ 0 0 8 3 ] 

•f y ^ 2m<oy' — ^ m^^^^'^Rxy^^< ^ y ^ V 2 2 <D j^.'n y< ^ - ><D 

[ 0 0 8 4 ] 

'i^MtLX.y<y^y-(h22^i^(Dmm925cdycm^ {C M L X . 134cd/ 

(7)/<.y^^^h2 2(^tNSm:^fiO. 5Wt^7!)>^tlo 
[ 0 0 8 5 ] 

i[^±tc4^V^T. |gi!jl;jE(7)S:'cfii;6S7V, ?gfQC0^m^;&>6. y< ^ /i^ ^ ^ y :f H)^ 1 . S p, 
mXh r>fz.<DX . \Z ^ X. h ^ ^ ± (D M \tm 2 0 . 6nC/cm^ t r\ 

. 2Ps -A^Qo^fi^^sycLTi^fco ^ii^'*c7)#r|g;^. ^ m m (o Km. y^ ^ 

[ 0 0 8 6 ] 

( ^ 4 ^ O fli ) 

t V.fZo ^X\^fc^mm^m^B(D^%':;^m(0±^ ^{t 1 1 nC/cm^ -c-fcoyco 

S ;^ «! >T- fiJ 4 0 ° T o fc o » t fc /^ ^wu- ^ D ;^ =3 4^ ^ (7) 2 ft d 3t ^ 

/I- A 1 , 5 » A. ?g B^B /^ ^wu ^ L . m /± ^ ^ L '/^ <!r # fit <^ ^ 5 J: 9 L /c o 

^yc. (Clc) ^^n-t ^mmmm (Cs ) (Cs /Clc) 

[ 0 0 8 7 ] 

^(D X. 0 {z.\^X{'^m\^f:in^B^<^^^\^ 2 1 t . ^. ^, Wo^feS^Tfe^^ry^^^;^^^^^ 
/.fLEDru^7:$r3t^[g^:Lfc/^5/^7^ V 2 2 t ^ Mf^.^ ^ ^ ll2{;i^f<t9?fc^®J 

y U - J^\Z:jtok^ 2^(0^" — ^ mih^^^RXJ^^< y ^ y ^ V 2 2 <D ^< ^ — (O 
II . ^ 1 ^ ffi <^ « tc L o 

[ 0 0 8 8] 

^^tl.X.y<y^'7><V22^^W-(Dn^92bcd/cm^ (C^LT. 144cd/ 

(D y< y ^ =7 ^ V 2 2 (Dm^n.ti\'t 0 . 5 W t ^ o fz o 
[ 0 0 8 9 ] 
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m, ^ftit (Cs /Clc) ;i^lT'$>o/cOX'. m W ^ b ^ ± (D M,^ M it 

m 2 9 . SnC/cm^ t ^ . 2Ps - A < Q (D ^ ^ m ti \. X fz o igii^cO^M 

^ ^ m (D + ^ fj: ^ ^ y ^ ^ n A. X ^ z t ji^ ^ o 

[0 0 9 0 ] 

( ^ 5 ^ ffi <7) fig ) 

m 1 ^ CO ?g fig p] =^ . ^ ^ {-^ K L /c. r (7) ^ /^ ^wu gfi ^ i i , i 2 r^l . 

D 1 {z^.Ltcx 0 f^v'^^<Dm^'±^^^^m^^^^'r^-^mm^m.^B^^x\^xm^Bm i 3 

CO S :k M >t H'J t' 4 0 ° o /c o i'^mLfzy<^'^/u^^^:^^=^^^^M(r>2^<Dm^y-( 
A 1 , 5 T' A/ T' ?^ a^a ^wu 2 1 L . m /± ^ ^ U ^ # Bt ^ ffi ^ J: 9 L 

[ 0 0 9 1 ] 

- (0 J: e> L T it 8^ L fc ?g H^a ^wu 2 1 <!: . * , ^ , » (O * ffi ^ :yf; :y ^ ^ 
[ 0 0 9 2 ] 

HlO (a) {C7j^1-i9(-. #f-y:7U-i. (^ffl: l/180s) t^ioVNT. ^ ft^ ^ 

(Hl(0»^^^^{::fcv>T. tij^<7)2®co*iA;9^^^tc^oft^^®*<^?^a^B{c^;(]n^;n.^m 

1 2 ^ -r o H 1 1 . ^ ^ K 7 ^"^ 3 2 L T K :y h >S te K 7 ^ ^ ^ /c m ^ 

^^L. Hi 2\t^ ^ Y y 4 2 t L.X y u - J^R^ y ^< m^^fcm-^ (Dm^ 

^ L T 5 o 
[ 0 0 9 3 ] 

Hio (b) {CTjkir X ^ {c ^ y<yi^y4h22<D^. m, 'iTt^i. 
7U'-A(c*)oTS^¥5>(7)^<irLfCo iP^. 2lp]i(7)»iZi^^S(;)J?^T^^^>'^ (3 

[ 0 0 9 4 ] 

^m^LT./<y^^-^h22^<*:(Oj^S925cd/cm^ {C^LT. 158cd/ 

(D y< y ^ y 4 h 2 2 (Dm^n,:h it 0 . 3 W t ^ f)^ o fc ^ 
[ 0 0 9 5 ] 

mXh^ . [^-Oll't4J^J:5»iA^^^^2lEjTotT9C7Dr*. W m ^ M ^ ^ < X h . 

[ 0 0 9 6 ] 

1113(1. m 5 mm (D m m i^ ^ i-f ^ mm - ^ y^ (D m ^ ^ -t ^ X h ^ o z<Dmxit 
±mLfcm (nio) t ^^x . ^'^yy\y-j>^{z.ioi~^^4\Bi<Dv''-^m^^M^itm 

CXh . ^< y ^ y ^ h 2 2 <D j^Al ^ - > f)'- m ^<i: ^ X ^ o H 1 3 ( b ) X 0 

tC. y< y y ^ h 2 2 (D^, ^ ^ ^ (D .^Al it . ^■^■:fyU-M.(D^^X-^yyi--J>> 

(D^j;^(Dmm (i/seos) t-r bp*?, iJ^n(Dmj2^^±^<o^T^^.^i^^ (2 
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[ 0 0 9 7 ] 

. mi 3 mm - ^ - m X- h ^ . ^^yyu-J^\Ci6\.^X. y< ^ "7 4 

h 2 2 (D ^.'}:-r ^ mt^-r ^ ^ ^ ^ > 1^ ^ i m ^ (omi2-^±^t)^^i^T i^tc^ikx- hth^t . 

<D ^ ^ o r S o fs L . y< y ^ y ^ h 2 2 <D /^.'n^rni^ . -f y \^ — (O^ ^ 

^ B# ^ -r 6 o 

I 0 0 9 8 1 

H 1 4 . |g 5 ^ ft o ff^ ffi S M m <7) |g S3 - ;^ CO ^ ^ :L(r>m 

TMi. ±^Lfci5iJ (HlO, 1^13) ^r^J5^t)> !1I14 (a) \:l tt^ -f ^ o \z . y \^ 

-f^>-^^orp1^cm:^^w^^ttrv^5o -^ur. mi 4 (b) (c^fi:^^^. #i^y:7u 
^-r^>'^^/?)^ib4iHigo«iZi^^^o*^Ti5'-r^>i5^'*r'<ti-6o ^cC^s. ^kTR^rei^ 

[ 0 0 9 9 ] 

[0100] 

( H 6 ^ ffi CO ff^ ffi ) 

<:o®*y-'-^iC'^mL. ^mLfc4^co®^x-^^fflv^■c:7/^':^^-*^^^T9o ^"f 

[0101] 

His (a) (i^^U-i^tCjbMt^TcO^ (r) . U (g) , * (b) (7)PgpI/-</^^7j^ 
LT:*B«9. [315 (b) {i#:7l/-i^t^jbMt5^^^mfO* (r' ) , ^ (g' ) . * (b 
' ) , 6 (w) (DPtpi/^/^-^^LTV^^o #:7u— A(c*dI^T. WcT^lj^'r' — 

^oPipi/-</u^itKLTS{SPg^i-'-</^^1^tlit-So ^Jx.(l\ 13 15 (a) 

^^.<D^yy\^-h.\z^\i^X\X. i:bfe^tuO*. WtT^pgHu-i/u (r, b) t-hm(r:>mm\^ 

-<)V (g) ^^L^|V^yc:Pgi^l/-</l- (r' = r-g, b' = b-g) tillSC/c*^^, # 
^ ^ ^ 9 o 
[0102] 

Iiu-<yu (g) hW^o^VkWi^ ^ (g) ^^L^ll'^/cPgl^u^/i- (g' = g-g) 

\L f^U^TY^ ^ 0 h \z fSi ^ ^ ^ o ^ L 51 v> pg P u /I- ( g ' ) \tO hft^(r>x . z. 
1^ - IS: W tc " H " ^TT^bfa^o 

[0103] 

l6^ciov^r. ia4^i^-^fc*ii^^<^^«'t-**(^-#^^^^L''^^"^o ^^:i^> &fec7)ih 

o 

[0104] 
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mf - p D ^ . ±m \. fc ^ m ^ X ^ fr^ m (D 4 ^ (DM m y" - ^ p D ' ic^^-r^m* 

y^-^^^[H]|fS2 3-efe«9. mmT"- ^ ^^^^ 2 3 it. '^^Ufc®^x-^PD' ^® 
^ y 3 0 -dtl;^-r 5. fj:^. Sij^ffi ^^^IHIIS 3 1 . x-^K^'</<32. ;^ar^ 

f)^^^mM'f'- ^ P {cMf^^ti^-fX-hoX. 1 mM (D m M t ^ ^ ^ ii^ ^ ^ X h ^ (D 

[0105] 

|g 1 * (t:) ff^ ^ i: p] « . ^ twv ^ K L o r. ^ / ° twK^ IB if 1 1 , l 2 r^l . 
[1 1 L J: 9 V 4^ o a ^ 7t ^ IS ^ # 14 ^-i"^ i" ^ m ffi ^ 

1 , 5 ^ A/ ?S B^a ^ ^w- 2 1 ^ L . m i£ ^ ^ t ?i v^ # flf ^ 5 J: 9 tc L 

o 

[0106] 

tj:LEDr 7 ^ytmt Ltiy<y ^ y -( h 2 2i:^at3L^t?-^. mi 7(c^i~ 

[0107] 

7l^-AJ^S^^60Hzi:LT. lo(^:7W-iN (mm : 1/60 s) ^ 4 -:>(D ^ y 
^ _ ^ ( ^ PpI : 1 / 2 4 0 s ) 5> fij L . Hi? ( a ) l^: f J: 9 . ^ij X. 1 :7 u - A 

f^O||l§g(7)i^y:7l^-i.{C*5l/^T*fet5C)®^X-^(7)2[E](^»^ 

^2#g(7)i^yy^U-A{^:^5V>T^fe(7)®^X-i$'<^2IlI«0#iZi^ i*Jc<0^3 

@(Di^:^^:7L/~Aj;i^v>Tfi^<7:)®^7""-i5^co2lEl(D*iA^^S^t^ ^c^:Jb. ^f-y^' 
[0108] 

HI? (b) {C^s-t X 0 ^<y^y^h22(D^, B, W, ^^^(D .^.'^1 It. «• 

^;j.-^i/„^{;:$j^X^^¥^<^^<^U^-o iP-*b. ilH]g (hu^) (7)»iA;f^^^(^^7^ 

y7i/-A<7)/i^T^^^v^) {zmmi^x^(Dmit^^^±^^fco 

[0109] 

t LT. y^-/^ K • - ^ > ^ 1j ^ f)> ^ -r ^ m ± (o mm X h ^ y - y ^ ^ ^ 
tnm-t^ztt^x^fz^o zti\t. :;j y - y ^ t'^mhi^m^i^^'^'r^'^m^^^^i -^<o 

^^/<^y^y^h22^i^<Dm^l3S5cd/cm^ M L X . I08cd/cm^ 

^(Dmmn^ i^mm) ^m^x^. mmmit7. 8%xh<^fco ttc. z<Dt^(D^<y 

^ y 4 V 2 2 <Dm^mf)\tO . 8WXh^tCo - 1^ . *> ^. ^ (D ^ -f y u - x^M"^ <r> 
^^^^fV^. ^y J>.{Z.xm^<0^±-^ t X^tz^TT^^'^ ofz.m^ . ^<^y ^ y 4 V 2 
2^{$:0»Sl385cd/cm^ [^MLT. 215cd/cm' (DMffiitfS (62^ 
g) ^^^-C'^. ^ii^(il5. 5%<l:l^7i^ofc:o ^/c. ::<0<i:§(7)y<^/^7^h22(0 

[01 10] 
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I 0 1 1 1 1 

tcjfcJt'Sg^. ^ <om^^^ ^ t {.X . m^By<^^/i^\c:fy y - y ^ ^ ^nntii^. mm 
\^mmx^ ^f)>hxh^o 

[0112] 

mi s :^ y - y ^ /i^ ^ :^^(Dm^Bm^^mm:^^^n ^i^m^^^- ^^RXI^< y i:^ y ^ h o ^f 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

For each [ which divided one frame corresponding to two or more colors of each ] sub frame of every In 
the liquid crystal display of the field sequential method which the sequential change of the hght of two 
or more of said colors by which incidence is carried out, and the data write-in scan to said hquid crystal 
display component based on each color specification data are synchronized to a liquid crystal display 
component, and performs color display A means for the liquid crystal ingredient used for said liquid 
crystal display component to have the V character-like electro-optics response characteristic to applied 
voltage, and to perform said data write-in scan in each subframe two or more times, The liquid crystal 
display characterized by having the means which emits the light of a color which corresponds over the 
time amount of the abbreviation one half of a subframe period by each subframe. 
[Claim 2] 

In the liquid crystal display of the color filter method which the incidence of the white light to the liquid 
crystal display component which prepared the color filter of two or more colors, and the data write-in 
scan to said liquid crystal display component based on an indicative data are synchronized for every 
frame, and performs color display A means for the liquid crystal ingredient used for said liquid crystal 
display component to have the V character-like electro-optics response characteristic to appHed voltage, 
and to perform said data write-in scan in each frame two or more times, The Uquid crystal display 
characterized by having the means which emits the white light over the time amount of the abbreviation 
one half of a frame period with each frame. 
[Claim 3] 

The liquid crystal display according to claim 1 or 2 characterized by the polarities of the applied voltage 
in the write-in scan in the first half of the data write-in scan of said multiple times and the write-in scan 
of the second half differing. 
[Claim 4] 

The liquid crystal display according to claim 1 or 2 characterized by the scanning pattern in the write-in 
scan in the first half of the data write-in scan of said multiple times and the write-in scan of the second 
half being symmetrical in time. 
[Claim 5] 

Said liquid crystal ingredient is a liquid crystal display according to claim 1 to 4 characterized by having 
spontaneous polarization. 
[Claim 6] 

The liquid crystal display according to claim 5 characterized by filling the relation of 2 Ps-A<=Q when 
the charge stored [ magnitude / of the spontaneous polarization per unit area of said liquid crystal 
ingredient ] in A and said liquid crystal display component in the electrode surface product of Ps and 
said liquid crystal display component is set to Q. 
[Claim 7] 

It is the liquid crystal display according to claim 5 with which maximum of the angle with the average 
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molecule shaft of the liquid crystal molecule at the time of impressing the average molecule shaft and 
electrical potential difference of a liquid crystal molecule when being in said liquid crystal ingredient 
and not impressing an electrical potential difference to make is characterized by being [ 30 degrees or 
more ] 35 degrees or more more preferably. 
[Claim 8] 

The magnitude of the spontaneous polarization of said liquid crystal ingredient is 1 1 nC/cm2. Liquid 
crystal display according to claim 5 characterized by being the following. 

[Claim 9] 

The light of two or more colors by which incidence is carried out to said liquid crystal display 
component is a liquid crystal display according to claim 1 characterized by being red light, green light, 
and blue glow. 
[Claim 10] 

The light of two or more colors by which incidence is carried out to said liquid crystal display 
component is a liquid crystal display according to claim 1 characterized by being red light, green light, 
blue glow, and the white light. 



[Translation done.] 
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October 26, 2006 



Frank J. Dantone, Esq. By Facsimile 

HENDERSON DANTONE, P.A. 
241 Main, P.O. Box 778 
Greenville, Mississippi 38702-0778 



Re: U.S. Patent Application No. 1 1/145,961 
Inventor: Mary Frances LANG 
OurRef.: 116968 
YourRef.: 7191 



Dear Frank: 

We enclose a Patent Office paper relating to the application identified above. The period 
for response to this Action expires 

December 7. 2006 . 

We have reviewed the Office Action and propose to cancel rejected claims 18-20 to 
expedite allowance of the application and issuance of a Patent. Although we could argue against 
the rejection with or without amending claims 18-20, we recommend obtaining a Patent in view 
of the pending C-I-P application (Our Ref : 116968.01), which is reported separately. 

We estimate the cost of preparing and filing an amendment to cancel claims 18-20 to be 
about . Please provide us with your instructions and prepayment well prior to the 

December 7 due date to allow adequate time in which to prepare the response and to avoid extra 
expense. Extensions of the due date require a government fee of $60, $225 or $510 respectively 
for extensions of 1, 2 or 3 months. Please be aware that for applications filed after May 29, 
2000, taking extensions of time may decrease any patent term extensions arising from Patent 
Office examination delays. 

You are required by Patent Office Rule 56 to disclose and submit copies of any 
information of which you are aware which is "material to patentability." This information must 
be disclosed within three months of its citation by a foreign patent office in a counterpart 
application, or within three months after its discovery fi-om other sources, to avoid substantial 
government fees. 



Frank J. Dantone, Esq. 
October 26, 2006 
Page 2 

If any known material information has not yet been provided to the Patent Office, please 
(1) furnish us with a list and copies (or complete identification including date of publication) of 
such information; (2) advise us as to when each item of information was first cited or otherwise 
discovered; (3) provide us with any available English language translation of each non-English 
language document; (4) provide us with an English language version of any relevant search 
report; and (5) provide us with a concise explanation of the relevance of each untranslated non- 
English language reference not included in the search report. 

We look forward to receiving your comments regarding the draft CIP application, as well 
as your instructions for foreign filing. Please contact us if you have any questions or further 
instructions. 

Very truly yours. 



Klifton L. Kime 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the liquid crystal display of a field sequential method, or the liquid crystal 

display of a color filter method. 

[0002] 

[Description of the Prior Art] 

The electronic equipment represented by a personal computer, PDA (Personal Digital Assistants), etc. is 
widely used with the so-called progress of an information society in recent years. The need of an usable 
pocket mold has occurred and small [ those ] and lightweight-ization are demanded by the spread of 
such electronic equipment also on office or the outdoors. The liquid crystal display is widely used as one 
of the means for attaining such a purpose. A liquid crystal display is an indispensable technique small 
and not only Ughtweight-izing but for low-power-izing of the electronic equipment of a pocket mold by 
which a dc-battery drive is carried out. 
[0003] 

General classification of a liquid crystal display classifies it into a reflective mold and a transparency 
mold. A reflective mold is the configuration of reflecting the beam of light which carried out incidence 
fi-om the fi-ont face of a liquid crystal panel at the tooth back of a liquid crystal panel, and making an 
image checking by looking by the reflected light, and a transparency mold is the configuration of 
making an image checking by looking by the transmitted light from the light source (back light) with 
which the tooth back of a liquid crystal panel was equipped. Since the amount of reflected lights of a 
reflective mold is not fixed and it is inferior to visibility with an environmental condition, generally the 
color liquid crystal display of the transparency mold using the color filter as displays, such as a personal 
computer which performs multicolor or a full color display especially, is used. 
[0004] 

The thing of TN (Twisted Nematic) mold with which switching elements, such as current and TFT (Thin 
Film Transistor), were used for the color liquid crystal display is used widely. Although display quality 
is high as compared with a STN (Super Twisted Nematic) mold, since the TN liquid crystal display of 
this TFT drive has the light transmittance of a liquid crystal panel only about 4% in the present 
condition, in order to obtain high screen intensity, the back light of high brightness is needed. For this 
reason, the power consumption by the back light will become large. Moreover, since it is the color 
display using a color filter, 1 pixel must be consfituted fi*om three sub-picture elements, highly-minute- 
izing is difficult and the foreground-color purity does not have it, either. [ enough ] 
[0005] 

In order to solve such a problem, this invention person etc. is developing the liquid crystal display of a 
field sequential method (for example, nonpatent literature 1, 2 reference). Since the luminescent color of 
the light source can be used for a display as it is, without being able to realize the display with a more 
high precision easily, and using a color filter, since the liquid crystal display of this field sequential 
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method does not need a sub-picture element compared with the Hquid crystal display of a color filter 
method, it excels also in foreground-color purity. Furthermore, it has efficiency for light utilization and 
the advantage that there is little power consumption and it ends since it is high. However, in order to 
realize the liquid crystal display of a field sequential method, the high-speed responsibility (2 or less ms) 
of liquid crystal is indispensable. 
[0006] 

Then, this invention person etc. is doing research and development in the drive by switching elements, 
such as TFT of liquid crystal, such as a ferroelectric Hquid crystal which has the spontaneous 
polarization which can expect a 100 to 1000 times as many high-speed response as this compared with 
the former, so that he may attain high-speed response-ization of the liquid crystal display of the field 
sequential method which has an outstanding advantage which was mentioned above, or the liquid crystal 
display of a color filter method. As a ferroelectric liquid crystal is shown in drawin g 19 , only in tilt 
angle theta, the direction of a major axis of the liquid crystal molecule changes with electrical-potential- 
difference impression. The liquid crystal panel which pinched the ferroelectric liquid crystal is inserted 
with two polarizing plates with which the polarization shaft intersected perpendicularly, and transmitted 
hght reinforcement is changed using the birefringence by change of the direction of a major axis of a 
liquid crystal molecule. In addition, generally the ferroelectric liquid crystal which has a half [ of V 
characters ]-like electro-optics response characteristic to applied voltage as shown in drawing 20 is used 
for such a liquid crystal display as a liquid crystal ingredient. 
[0007] 

Drawing 21 shows the drive sequence in the liquid crystal display of the conventional field sequential 
method, drawing 21 (a) expresses the scan timing of each Rhine of a liquid crystal panel, and drawin g 
21 (b) expresses the red of a back light, green, and the lighting timing of ******. Make red emit light in 
the 1st subframe, as one frame is divided into three subfi-ames, for example, it is shown in drawing 21 
(b), green is made to emit light in the 2nd subfi-ame, and blue is made to emit light in the 3rd subfirame. 
[0008] 

On the other hand, to a liquid crystal panel, a write-in scan and elimination scan of image data are 
performed into red, green, and the subfi-ame of each blue color as shown in drawin g 21 (a). However, 
timing is adjusted so that the termination timing of an elimination scan may be in agreement with the 
termination timing of each subframe, and the time amount which a write-in scan and an elimination scan 
take is set as the one half of each subfi-ame, respectively so that the initiation timing of a write-in scan 
may be in agreement with the initiation timing of each subframe. If it is in a write-in scan and an 
elimination scan, the electrical potential difference from which the magnitude based on the same image 
data is equal to, and a polarity differs is impressed to a liquid crystal panel (for example, patent 
reference 1 reference). 
[0009] 

Thus, when electrical-potential-difference impression is controlled, the quantity of light used for an 
actual display is the one half of the quantity of light emitted from a back light. This is because the 
electro-optics response characteristic of the liquid crystal ingredient to be used presents the shape of a 
half of V characters, so the time amount which light penetrates becomes abbreviation half [ of the period 
of a subframe ] from a liquid crystal display component (refer to drawing 20 ). Although the same image 
as the write-in scan back is expressed as very low brightness compared with the image after a write-in 
scan after the elimination scan if it says strictly, it can be substantially regarded as "a black display" and, 
for a slack reason, the time amount which light penetrates turns into time amount of the one half of a 
subframe. 
[0010] 

[Nonpatent literature 1] 

T.Yoshihara, et. al.:AM-LCD'99 Digest of Technical Papers, 

185 (1999) 

[Nonpatent literature 2] 

T.Yoshihara, et. al.iSID'OO Digest of Technical Papers, 
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1176 (2000) 
[Patent reference 1] 
JP,11-119189,A 
[0011] 

[Problem(s) to be Solved by the Invention] 

Although it has the advantage that the liquid crystal display of a field sequential method has high 
efficiency for light utilization, and reduction-izing of power consumption is possible, as mentioned 
above, there is a problem of using only the abbreviation one half of the quantity of Ught fi-om the light 
source (back light) for the display, and the further improvement in efficiency for light utilization is 
desired. 
[0012] 

Moreover, it is necessary to impress the same polar electrical potential difference to a liquid crystal 
device in the write-in scan by each subframe, and each elimination scan, and there is a problem that the 
driver of dedication is required, narrowly [ application of the dot inverting driver used as the current 
mainstream is difficult, and / the alternative of the driver to be used ]. 
[0013] 

In addition, the problem that only the quantity of light of abbreviation one half which was mentioned 
above can be used, and the problem that application of a dot inverting driver is difficult are produced 
[ the liquid crystal display of a field sequential method / not only /, but ] also like the Uquid crystal 
display of a color filter method using the Uquid crystal ingredient of the electro-optics response 
characteristic of the shape of a half of V characters as shown in drawing 20 . 
[0014] 

Drawing 22 shows the drive sequence in the liquid crystal display of the conventional color filter 
method, drawing 22 (a) expresses the scan timing of each Rhine of a liquid crystal panel, and drawing 
22 (b) expresses the lighting timing of a back light. As shown in drawin g 22 (a), a write-in scan and 
elimination scan of image data are performed into each firame. However, timing is adjusted so that the 
termination timing of an elimination scan may be in agreement with the termination timing of each 
frame, and the time amount which a write-in scan and an elimination scan take is set as the one half of 
each frame, respectively so that the initiation timing of a write-in scan may be in agreement with the 
initiation timing of each frame. If it is in a v^ite-in scan and an elimination scan, the electrical potential 
difference fi-om which the magnitude based on the same image data is equal to, and a polarity differs is 
impressed to a liquid crystal panel. And throughout makes a back light always turn on at the time of a 
display. 
[0015] 

This invention is made in view of this situation, and it aims at offering the liquid crystal display which 

can use the light from the light source (back light) effectively. 

[0016] 

Other purposes of this invention are to offer the liquid crystal display which can solve the problem of a 

driver, using application of a dot inverting driver as easy. 

[0017] 

[Means for Solving the Problem] 

It be characterize by equip the liquid crystal ingredient which use the liquid crystal display concerning 
the 1st invention for a liquid crystal display component in the liquid crystal display of a field sequential 
method with a means to have the V character-like electro-optics response characteristic to applied 
voltage, and to perform the data write-in scan in each subframe two or more times, and the means which 
emit the light of a color which correspond over the time amount of the abbreviation one half of a 
subframe period by each subframe. 
[0018] 

If shown in the liquid crystal display of the field sequential method of the 1st invention, the liquid 
crystal ingredient which has a V character-like electro-optics response characteristic to applied voltage 
is used, and let a multiple-times deed and luminescence time amount of a corresponding color be the 
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abbreviation one half of a subframe period in each subframe for the data write-in scan based on 

corresponding color specification data, 

[0019] 

Drawing 1 is a graph which shows the electro-optics response characteristic of the liquid crystal 
ingredient used for the liquid crystal display of this invention. This liquid crystal ingredient has the 
electro-optics response characteristic of the shape of V character which presents a symmetrical response 
in + polarity and - polarity. The liquid crystal ingredient which has such a property For example, 
IDW'02 (The Ninth International Display Workshops), December 4-6 2002 "Electro-Optic 
Characteristics of the Intrinsic Half-V-Mode Ferroelectric Liquid Crystal Display and the Polymer- 
Stabilized V-Mode Ferroelectric Liquid Crystal Displays" Jun Xu and Shunsuke It is indicated by 
Kobayashi. 
[0020] 

Moreover, drawing 2 shows the drive sequence in the liquid crystal display of the 1st invention, drawing 
2 (a) expresses the scan timing of each Rhine of a liquid crystal panel, and drawin g 2 (b) expresses the 
red of a back light, green, and the lighting timing of ******. As shown in drawin g 2 (a), two data write- 
m scans based on the image data of each color are performed into each subframe. Under the present 
circumstances, the polarity of the electrical potential difference impressed by the write-in scan of the 
first half and the write-in scan of the second half is made reverse, on the other hand, it is shown in 
drawing 2 (b) ~ as - each subframe ~ it is and let luminescence time amount of a corresponding color 
be the abbreviation one half by the side of the second half of a subfi-ame period (l/360s). 
[0021] 

thus - since it has the electro-optics response characteristic of the shape of V character as the liquid- 
crystal ingredient used by carrying out shows to drawing 1 and the applied voltage in the vmte-in scan 
of the first half within each subframe and the applied voltage in the write-in scan of the second half are 
based on the same image data, even if polarities differ - the magnitude - abbreviation - the 
permeability of a liquid crystal display component [ in / it becomes equal and / the write-in scan of the 
first half], and the permeability of the liquid crystal display component in the write-in scan of the 
second half - abbreviation ~ it becomes equal. Therefore, screen intensity is [ the luminescence time 
amount of the light of each color by which incidence is carried out ] maintainable to a Hquid crystal 
display component also as abbreviation one half by the side of the second half of a subfi-ame. 
[0022] 

Since the permeability after one polar electrical-potential-difference impression differs fi-om the 
permeability after polar electrical-potential-difference impression of another side greatly supposing it 
makes into the abbreviation one half by the side of the second half of a subfi-ame luminescence time 
amount of the light of each color by which incidence is carried out to a liquid crystal display component, 
when the liquid crystal ingredient which has the electro-optics response characteristic of the shape of a 
half of V characters as shown in drav^ng 20 is used, brightness nonuniformity will arise in the upper and 
lower sides of the display screen. Therefore, in the former, as shown in drawing 21 , light had to be 
emitted in the hght of each color over the whole term of each subframe. 
[0023] 

In this invention, in order to use the Uquid crystal ingredient which has a V character-like electro-optics 
response characteristic, as soon as the permeability after one polar electrical-potential-difference 
impression and the permeability after polar electrical-potential-difference impression of another side 
spread abbreviation etc., brightness nonuniformity does not produce the luminescence time amount of 
the light of the color corresponding to each subframe by which incidence is carried out in the display 
screen to a liquid crystal display component as abbreviation one half by the side of the second half of a 
subframe. 
[0024] 

Therefore, the thing of the light by which incidence is carried out for which all are almost used for a 
display becomes possible to a liquid crystal display component, and power consumption of the light 
source (back light) is made in half, with screen intensity maintained. Moreover, since the drive current 
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of LED can be enlarged and the brightness of the Ught source is raised when the Hght source is LED 
(Laser Emitting Diode), for example, since luminescence time amount can be shortened, improvement in 
screen intensity can be aimed at. Moreover, it becomes unnecessary to take into consideration the 
polarity of the electrical potential difference impressed since it becomes on which the permeability after 
one polar electrical-potential-difference impression and the permeability after polar electrical-potential- 
difference impression of another side spread abbreviation etc., and it becomes easy to apply [ of the dot 
inverting driver which is the current mainstream ], and the alternative of a driver also becomes 
unnecessary [ breadth and an exclusive driver ], and can attain reduction-ization of cost. 
[0025] 

It is characterized by equipping the liquid crystal ingredient which uses the liquid crystal display 
concerning the 2nd invention for a liquid crystal display component in the liquid crystal display of a 
color filter method with a means to have the V character-like electro-optics response characteristic to 
applied voltage, and to perform the data write-in scan in each firame two or more times, and the means 
which emits the white light over the time amount of the abbreviation one half of a frame period with 
each frame. 
[0026] 

If shown in the liquid crystal display of the color filter method of the 2nd invention, the hquid crystal 
ingredient which has a V character-like electro-optics response characteristic to applied voltage is used, 
and let a multiple-times deed and luminescence time amount of the white light be the abbreviation one 
half of a frame period for the data vmte-in scan based on an indicative data in each frame. 
[0027] 

The liquid crystal ingredient which has a V character-like electro-optics response characteristic to 
applied voltage as shown in drawin g 1 is used. Drawing 3 shows the drive sequence in the liquid crystal 
display of the 2nd invention, drawing 3 (a) expresses the scan timing of each Rhine of a hquid crystal 
panel, and drawin g 3 (b) expresses the lighting timing of a back hght. As shown in drawing 3 (a), two 
data write-in scans based on image data are performed into each frame. Under the present 
circumstances, the polarity of the electrical potential difference impressed by the write-in scan of the 
first half and the write-in scan of the second half is made reverse, on the other hand, it is shown in 
drawing 3 (b) - as - each frame - it is and let luminescence time amount of the white light be the 
abbreviation one half by the side of the second half of a frame period (l/120s). 
[0028] 

thus " since it has the electro-optics response characteristic of the shape of V character as the liquid- 
crystal ingredient used by carrying out shows to drawing 1 and the applied voltage in the write-in scan 
of the first half within each frame and the apphed voltage in the write-in scan of the second half are 
based on the same image data, even if polarities differ - the magnitude - abbreviation - the 
permeability of a liquid crystal display component [ in / it becomes equal and / the write-in scan of the 
first half], and the permeability of the liquid crystal display component in the write-in scan of the 
second half - abbreviation - it becomes equal. Therefore, screen intensity is [ the luminescence time 
amount of the white light by which incidence is carried out ] maintainable to a liquid crystal display 
component also as abbreviation one half by the side of the second half of a frame. 
[0029] 

Since the permeability after one polar electrical-potential-difference impression differs from the 
permeability after polar electrical-potential-difference impression of another side greatly supposing it 
makes into the abbreviation one half by the side of the second half of a frame luminescence time amount 
of the white light by which incidence is carried out to a liquid crystal display component, when the 
liquid crystal ingredient which has the electro-optics response characteristic of the shape of a half of V 
characters as shown in drawing 20 is used, brightness nonuniformity will arise in the upper and lower 
sides of the display screen. Therefore, m the former, as shown in drawing 22 , the back light had to be 
made to always turn on and incidence of the white light had to be carried out. 
[0030] 

In this invention, in order to use the liquid crystal ingredient which has a V character-like electro-optics 
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response characteristic, as soon as the permeabiHty after one polar electrical-potential-difference 
impression and the permeability after polar electrical-potential-difference impression of another side 
spread abbreviation etc., brightness nonuniformity does not produce the luminescence time amount of 
the white light by which incidence is carried out in the display screen to a liquid crystal display 
component as abbreviation one half by the side of the second half of a frame. 
[0031] 

Therefore, the thing of the light by which incidence is carried out for which all are ahnost used for a 
display becomes possible to a liquid crystal display component, and power consumption of the light 
source (back light) is made in half, with screen intensity maintained. Moreover, since the drive current 
of LED can be enlarged and the brightness of the light source is raised when the light source is LED, for 
example, since luminescence time amount can be shortened, improvement in screen intensity can be 
aimed at. When an animation display property is taken into consideration, make it more desirable, 
although it is also possible to display on a liquid crystal display component by always carrying out 
incidence of the light since the liquid crystal ingredient which prepares a color filter and has a V 
character-like electro-optics response characteristic is used to switch the light by which incidence is 
carried out to a liquid crystal display component synchronizing with a frame, moreover, the transmission 
after one polar electrical-potential-difference impression and the transmission after polar electrical- 
potential-difference impression of another side - abbreviation - since it becomes equal, application of a 
dot inverting driver becomes easy, and the alternative of a driver also becomes unnecessary [ breadth 
and an exclusive driver ], and can aim at reduction of cost. 
[0032] 

The liquid crystal display concerning the 3rd invention is characterized by the polarities of the applied 
voltage in the write-in scan in the first half of the data write-in scan of said multiple times and the write- 
in scan of the second half differing in the 1st or 2nd invention. 
[0033] 

If shown in the liquid crystal display of the 3rd invention, in the data write-in scan of the multiple times 
in each subframe or each frame, the write-in scan of the first half differs in the polarity of applied 
voltage from the write-in scan of the second half Therefore, there is no bias in the electrical potential 
difference impressed to a Uquid crystal display component, and printing of a display can be controlled. 
[0034] 

The liquid crystal display concerning the 4th invention is characterized by the scanning pattern in the 
write-in scan in the first half of the data write-in scan of said multiple times and the write-in scan of the 
second half being symmetrical in time in the 1st or 2nd invention. 
[0035] 

If shown in the liquid crystal display of the 4th invention, in the data write-in scan of the muUiple times 
in each subframe or each frame, a scanning pattern is symmetrical in time at the write-in scan of the first 
half, and the write-in scan of the second half Therefore, there is no bias in the electrical potential 
difference impressed to a liquid crystal display component, and printing of a display can be controlled. 
[0036] 

As for said liquid crystal ingredient, the liquid crystal display concerning the 5th invention is 
characterized by having spontaneous polarization in either the 1st - the 4th invention. 

[0037] 

If shown in the liquid crystal display of the 5th invention, a liquid crystal ingredient has spontaneous 
polarization like a ferroelectric liquid crystal. Therefore, high-speed responsibility can be reaHzed and 
the liquid crystal display excellent in the animation display property can be offered. 
[0038] 

In the 5th invention, the liquid crystal display concemmg the 6th invention is characterized by filling the 
relation of 2 Ps-A<=Q, when the charge stored [ magnitude / of the spontaneous polarization per unit 
area of said liquid crystal ingredient ] in A and said liquid crystal display component in the electrode 
surface product of Ps and said liquid crystal display component is set to Q. 
[0039] 
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If shown in the liquid crystal display of the 6th invention, the conditions of 2 Ps-A<=Q are fulfilled for 
the magnitude Ps of spontaneous polarization. Therefore, spontaneous polarization is completely 
reversed with electrical-potential-difference impression. 
[0040] 

The Hquid crystal display concerning the 7th invention is in said liquid crystal ingredient in the 5th 
invention, and maximum of the angle with the average molecule shaft of the liquid crystal molecule at 
the time of impressing the average molecule shaft and electrical potential difference of a liquid crystal 
molecule when not impressing an electrical potential difference to make is characterized by being [ 30 
degrees or more ] 35 degrees or more more preferably. 
[0041] 

If shown in the liquid crystal display of the 7th invention, the maximum of the angle of the average 
molecule shaft of the liquid crystal molecule at the time of no electrical-potential-difference impressing 
and the average molecule shaft of the liquid crystal molecule at the time of electrical-potential- 
difference impression to make makes 30 degrees or more 35 degrees or more more preferably. 
Therefore, the high permeability of 80 ideal percent or 90 percent or more is reahzable. in addition, a 
direction contrary to the time of impressing one polar electrical potential difference when the angle of 
the average molecule shaft of the liquid crystal molecule at the time of no electrical-potential-difference 
impressing and the average molecule shaft of the liquid crystal molecule at the time of electrical- 
potential-difference impression to make is a value when impressing one polar electrical potential 
difference and the polar electrical potential difference of another side is impressed ~ abbreviation ~ the 
tilt only of the same include angle is carried out. 
[0042] 

For the liquid crystal display concerning the 8th invention, it sets to the 5th invention and the magnitude 
of the spontaneous polarization of said liquid crystal ingredient is 1 1 nC/cm2. It is characterized by 
being the following. 
[0043] 

If shown in the liquid crystal display of the 8th invention, it is the magnitude of the spontaneous 
polarization of a liquid crystal ingredient 1 1 nC/cm2 It considers as the following. Therefore, reversal 
switching of spontaneous polarization can be performed, without enlarging driver voltage or storage 
capacitance (CS ) not much using the existing TFT. It is the magnitude of spontaneous polarization 1 1 
nC/cm As opposed to the driver voltage of 5-7V which are the current mainstream when it is made 
larger than 2 The problem that must need about [ lOV ] driver voUage and the driver IC of dedication is 
needed, Or magnitude of storage capacitance (CS ) must be enlarged to liquid crystal capacity (CLC) 
(CS /CLC> 1), and there is a problem of the need in TFT with high decline in transmission or current 
drive capacity accompanying decline in a numerical aperture and a driver IC. 
[0044] 

Light of two or more colors to which incidence of the liquid crystal display concerning the 9th invention 
is carried out in the 1st invention to said liquid crystal display component is characterized by being red 
light, green light, and blue glow. 
[0045] 

If shown in the liquid crystal display of the 9th invention, the light of two or more colors by which 
incidence is carried out to a liquid crystal display component is red light, green light, and blue glow. 
Therefore, a fiill color display is possible. 
[0046] 

Light of two or more colors to which incidence of the liquid crystal display concerning the 10th 
invention is carried out in the 1st invention to said liquid crystal display component is characterized by 
being red light, green light, blue glow, and the white light. 
[0047] 

If shown in the liquid crystal display of the 10th invention, the light of two or more colors by which 
incidence is carried out to a liquid crystal display component is red light, green light, blue glow, and the 
white light. Therefore, a fiill color display is possible. Red, green, and the gradation level r, g, and b of a 
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blue indicative data are changed into the gradation level of 4 color specification data of r'=r-w, g -g-w, 
b'=b-w, and w with the gradation level w of the indicative data of the white of the intersection of three 
colors. Thereby, the color break which is the biggest technical problem which a field sequential method 
has can be controlled. It is because it becomes possible to display the white display a color break is the 
easiest to recognize to be by one subframe. Moreover, the display usual by the subframe of red, green, 
and blue will be performed, display of aiming at improvement in brightness in a white subframe will 
also be possible, and the conspicuousness of the display in the outdoors can be improved. 
[0048] 

[Embodiment of the Invention] 

This invention is concretely explained with reference to the drawing in which the gestaU of the operation 

is shown. In addition, this invention is not limited to the gestalt of the following operations. 

[0049] 

(Gestalt of the 1st operation) 

The block diagram showing the circuitry of the liquid crystal display according [ drawing j4 ] to the 
gestalt of the 1st operation and drawing 5 are mimetic diagrams drawing 6 indicates the examples of a 
configuration of the whole liquid crystal display to be to a liquid crystal panel and the typical sectional 
view of a back light, and a list. 
[0050] 

In drawin g 4 , 21 and 22 show the liquid crystal panel and back light with which cross-section structure 
is shown in drawing 5 . The back light 22 consists of LED array 7, a light guide, and an optical diffusion 
plate 6 as shown in drawing 5 . A liquid crystal panel 21 carries out the laminating of the polarization 
film 1, a glass substrate 2, the common electrode 3, a glass substrate 4, and the polarization film 5 at this 
order, and consists of upper layer (front face) sides at the lower layer (tooth back) side, and the pixel 
electrode 40 and 40 - which were arranged in the shape of a matrix are formed in the field by the side of 
the common electrode 3 of a glass substrate 4 as shown by drawing 5 and drawing^ . 
[0051] 

These common electrodes 3 and pixel electrodes 40 and 40 - In between, the mechanical component 50 
which consists of a data driver 32 and scanning driver 33 grade is connected. The data driver 32 is 
connected with TFT41 through the signal line 42, and the scanning driver 33 is connected with TFT41 
through the scanning line 43. The data driver 32 and the scanning driver 33 turn on/control [off] 
TFT41. Moreover, each pixel electrode 40 and 40 are connected to TFT41 . Therefore, the transmitted 
light reinforcement of each pixel is controlled by the signal from the data driver 32 given through a 
signal line 42 and TFT41. 
[0052] 

Pixel electrodes 40 and 40 on a glass substrate 4 - The orientation film 12 is arranged on the top face, 
the orientation film 1 1 is arranged on the inferior surface of tongue of the common electrode 3, 
respectively, between these orientation fihn 1 1 and 12, it fills up with the liquid crystal matter and the 
liquid crystal layer 13 is formed. In addition, 14 is a spacer for holding the thickness of the liquid crystal 
layer 13. 
[0053] 

A back light 22 is located in the lower layer (tooth back) side of a liquid crystal panel 21, and it has LED 
array 7 in the condition of having made the end face of the light guide which constitutes a luminescence 
field, and the optical diffusion plate 6 attending. This LED array 7 has LED of the three primary colors, 
i.e., red, green, and ten LGTs that considered the LED component which emits light in each blue color 
as one chip in a light guide and the optical diffusion plate 6, and the field that counters. And red, green, 
and a blue LED component are made to turn on in each subframe of red, green, and blue, respectively. 
By being spread to a top face, a light guide and the optical diffusion plate 6 function as a luminescence 
field while carrying out the light guide of the light fi-om each LED of this LED array 7 on the surface of 
[ whole ] self 
[0054] 

This liquid crystal panel 21 and the back light 22 in which red, green, and blue time-sharing 



http://www4.ipdl,ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



JP,2004-245888,A [DETAILED DESCRIPTION] 



Page 9 of 19 



luminescence are possible are piled up. The lighting timing and the luminescent color of this back light 
22 are controlled synchronizing with the data write-in scan based on the indicative data to a liquid 
crystal panel 21. 
[0055] 

In drawing 4 , 31 is a control signal generating circuit which a synchronizing signal SYN is inputted 
from a personal computer, and generates various kinds of control signals CS required for a display. 
From the image memory section 30, the pixel data PD are outputted to the data driver 32. Based on the 
control signal CS for changing the polarity of the pixel data PD and applied voltage, an electrical 
potential difference is impressed to a liquid crystal panel 21 through the data driver 32 at the time of the 
data write-in scan of multiple times. 
[0056] 

Moreover, from the control signal generating circuit 31, a control signal CS is outputted to the reference 
voltage generating circuit 34, the data driver 32, the scanning driver 33, and the back light control circuit 
35, respectively. The reference voltage generating circuit 34 generates, outputs the reference voltage VR 
1 which generated reference voltages VRl and VR2 to the data driver 32, and outputs reference voltage 
VR 2 to the scanning driver 33, respectively. The data driver 32 outputs a signal to the signal line 42 of 
the pixel electrode 40 based on the control signal CS from the pixel data PD and the control signal 
generating circuit 31 from the image memory section 30. Synchronizing with the output of this signal, 
the scanning driver 33 scans the scanning line 43 of the pixel electrode 40 on a target one by one for 
every Rhine. Moreover, the back light control circuit 35 gives driver voltage to a back light 22, and 
makes red light, green light, and blue glow emit light from a back light 22, respectively. 
[0057] 

Next, actuation of the liquid crystal display concerning this invention is explained. The pixel data PD for 
a display are inputted into the image memory section 30 from a personal computer, and when the image 
memory section 30 receives the control signal CS outputted from the control signal generating circuit 31 
once it memorized this pixel data PD, it outputs this pixel data PD. The control signal CS generated in 
the control signal generating circuit 31 is given to the data driver 32, the scanning driver 33, the 
reference voltage generating circuit 34, and the back light control circuit 35. When a control signal CS is 
received, the reference voltage generating circuit 34 generates, outputs the reference voltage VR 1 which 
generated reference voltages VRl and VR2 to the data driver 32, and it outputs reference voltage VR 2 
to the scanning driver 33, respectively. 
[0058] 

The data driver 32 outputs a signal to the signal line 42 of the pixel electrode 40 based on the pixel data 
PD outputted from the image memory section 30, when a control signal CS is received. The scanning 
driver 33 scans the scanning line 43 of the pixel electrode 40 on a target one by one for every Rhine, 
when a control signal CS is received. TFT41 drives according to the output of the signal from the data 
driver 32, and the scan of the scanning driver 33, an electrical potential difference is impressed to the 
pixel electrode 40, and the transmitted light reinforcement of a pixel is controlled. 
[0059] 

When a control signal CS is received, the back light control circuit 35 carries out time sharing of green 
[ which give driver voltage to a back light 22 and LED array 7 of a back light 22 has / the red and 
green ], and the LED component of each blue color, makes them emit light, and it carries out sequential 
luminescence of red light, green light, and the blue glow with time. 
[0060] 

Hereafter, an example is explained. After washing the pixel electrode 40, and the TFT substrate which 
has 40 - (640x480 pixels, 3.2 inches of vertical angles) and the glass substrate 2 which has the common 
electrode 3, about 200A polyimide film was formed as orientation film 1 1 and 12 by applying polyimide 
and calcinating at 200 degrees C for 1 hour. Furthermore, rubbmg of these orientation fibn 1 1 and 12 
was carried out with the cloth made from rayon, these two substrates were piled up where a gap is held 
between superposition and both with the spacer 14 with a mean particle diameter of 1.8 micrometers 
made from a silica, and the empty panel was produced so that the direction of rubbing might become 
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parallel. Between the orientation film 1 1 of this empty panel, and 12, the ferroelectric liquid crystal in 
which the electro-optics response characteristic of the shape of V character as shown in drawingJL is 
shown was enclosed, and it considered as the liquid crystal layer 13. the magnitude of the spontaneous 
polarization of the enclosed ferroelectric liquid crystal -- 8 nC/cm2 it was . Moreover, the maximum of 
the angle of the average molecule shaft of the liquid crystal molecule at the time of no electrical- 
potential-difference impressing and the average molecule shaft of the Uquid crystal molecule at the time 
of electrical-potential-difference impression to make was 30 degrees at one side. On both sides of the 
produced panel, it considered as the liquid crystal panel 21 with the polarization films 1 and 5 of two 
sheets of a cross Nicol's prism condition, and when not impressing an electrical potential difference, it 
was made to be in a dark condition. 
[0061] 

Thus, according to the drive sequence as shows the produced liquid crystal panel 21 and the back light 
22 which made the light source LED array 7 in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 2 , color display by the field 
sequential method was performed. 
[0062] 

As one frame (period: l/60s) is divided into three subframes (period: 1/1 80s), using frame frequency as 
60Hz and it is shown in drawing 2 (a) For example, in the 1st subframe in one frame, two write-in scans 
of red image data are performed. In the 2nd following subframe, two write-in scans of green image data 
are performed, and two write-in scans of blue image data are performed in the last subframe [ 3rd ]. In 
addition, in two data write-in scans by each subframe, it considered as equal magnitude on the contrary 
[ a polarity ] and substantially [ the electrical potential difference impressed to the Uquid crystal of each 
pixel at the time of the 1st write-in scan (first half), and the electrical potential difference impressed to 
the liquid crystal of each pixel at the time of the 2nd write-in scan (second half) ]. In this case, the 
example of the polar pattern of the applied voUage to each pixel which can be set is shown in drawingJZ 
and drawing 8 . Drawing 7 shows the example at the time of using a dot inverting driver as a data driver 
32, and drawing 8 shows the example at the time of using a frame inverting driver as a data driver 32. 
[0063] 

On the other hand, as shown in drawing 2 (b), each subframe has lighting of the red of a back light 22, 
green, and ******, and it was made only into one half in the second half That is, synchronizing with the 
termination timing (initiation timing of the 2nd write-in scan (second half)) of the 1st write-in scan (first 
half), luminescence of red light, green light, or blue glow was started, and the luminescence was stopped 
synchronizing with the termination timing (termination timing of a subframe) of the 2nd write-in scan 
(second half). 
[0064] 

As a result, it is brightness 925 cd/cm2 of back light 22 simple substance. It receives and is 1 1 1 cd/cm2. 
Screen intensity could be reaUzed and permeability was as high as 12.0%. Moreover, the power 
consumption of the back light 22 at this time was as low as 0.5 W. 
[0065] 

For the dielectric constant of 7V and liquid crystal, the maxunum amount of charges in which it is stored 
at a liquid crystal cell since the maximum of driver voltage was 1.8 micrometers above is [ 6 and a panel 
gap ] about 20.6 nC/cm2. It became and the conditions of 2 Ps-A<=Q were fiilfiUed. The numeric value 
of transmission shows that sufficient reversal switching of spontaneous polarization can be performed. 
[0066] 

(The example of the 1 st comparison) 

The empty panel was produced like the gestalt of the 1st operation. Between the orientation film of this 
empty panel, the ferroelectric liquid crystal in which the electro-optics response characteristic of the 
shape of a half of V characters as shown in drawing 20 is shown was enclosed, and it considered as the 
liquid crystal layer, the magnitude of the spontaneous polarization of the enclosed ferroelectric liquid 
crystal - 9 nC/cm2 it was . Moreover, the maximum of the angle of the average molecule shaft of the 
liquid crystal molecule at the time of no electrical-potential-difference impressing and the average 
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molecule shaft of the liquid crystal molecule at the time of electrical-potential-difference impression to 
make was 31 degrees. On both sides of the produced panel, it considered as the liquid crystal panel with 
the polarization film of two sheets of a cross Nicol's prism condition, and when not impressing an 
electrical potential difference, it was made to be in a dark condition. 
[0067] 

Thus, according to the drive sequence as shows the produced liquid crystal panel and the back light 
which made the light source the LED array in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 21 , color display by the field 
sequential method was performed. 
[0068] 

In the data write-in scan by each subframe, and the data elimination scan, the electrical potential 
difference impressed to the liquid crystal of each pixel had the the same polarity in all pixels, by the 
write-in scan and the elimination scan, its polarity was opposite and magnitude made it equal 
substantially. Moreover, in the write-in scan, the polarity of applied voltage was adjusted so that higher 
permeability might be obtained. In this case, the example of the polar pattern of the applied voltage to 
each pixel which can be set is shown in drawing 8 . A good display is not obtained by the polar pattern 
of applied voltage as shown in drawing 7 . The back light was made to always turn on. 
[0069] 

As a result, it is brightness 1850 cd/cm2 of a back light simple substance. It receives and is 1 13 cd/cm2. 
Only screen intensity was obtained but permeability was as low as 6.1%. Moreover, the power 
consumption of the back light at this time was as high as LOW. 

[0070] 

(The example of the 2nd comparison) 

The empty panel was produced like the gestalt of the 1st operation. Between the orientation film of this 
empty panel, the ferroelectric liquid crystal in which the electro-optics response characteristic of the 
shape of V character as shown in drawing 1 is shown was enclosed, and it considered as the liquid 
crystal layer, the magnitude of the spontaneous polarization of the enclosed ferroelectric liquid crystal - 
8 nC/cm2 it was . Moreover, the maximum of the angle of the average molecule shaft of the liquid 
crystal molecule at the time of no electrical-potential-difference impressing and the average molecule 
shaft of the liquid crystal molecule at the time of electrical-potential-difference impression to make was 
25 degrees at one side. On both sides of the produced panel, it considered as the liquid crystal panel with 
the polarization film of two sheets of a cross Nicol's prism condition, and when not impressing an 
electrical potential difference, it was made to be in a dark condition. 
[0071] 

Thus, according to the drive sequence as shows the produced liquid crystal panel and the back light 
which made the light source the LED array in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawin g 2 , color display by the field 
sequential method was performed. The conditions of two data write-in scans in each subframe and the 
lighting pattern of a back light were made to be the same as that of the gestalt of the 1st operation. 
[0072] 

As a result, it is brightness 925 cd/cm2 of a back light simple substance. It receives and is 86 cd/cm2. 
Only screen intensity was obtained but permeability was as low as 9.3%. Moreover, the power 
consumption of the back light at this time was as low as 0.5W. That sufficient screen intensity was not 
obtained compared with the gestalt of the 1st operation originates in that there were only 25-degree 
maximums of the angle of the average molecule shaft of the liquid crystal molecule at the time of no 
electrical-potential-difference impressing and the average molecule shaft of the liquid crystal molecule 
at the time of electrical-potential-difference impression to make at one side. 
[0073] 

(The example of the 3rd comparison) 

The empty panel was produced like the gestalt of the 1st operation. Between the orientation film of this 
empty panel, the ferroelectric liquid crystal in which the electro-optics response characteristic of the 
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shape of V character as shown in drawin g 1 is shown was enclosed, and it considered as the Hquid 
crystal layer, the magnitude of the spontaneous polarization of the enclosed ferroelectric liquid crystal - 
10 nC/cm2 it was . Moreover, the maximum of the angle of the average molecule shaft of the liquid 
crystal molecule at the time of no electrical-potential-difference impressing and the average molecule 
shaft of the liquid crystal molecule at the time of electrical-potential-difference impression to make was 
32 degrees at one side. On both sides of the produced panel, it considered as the liquid crystal panel with 
the polarization film of two sheets of a cross Nicol's prism condition, and when not impressing an 
electrical potential difference, it was made to be in a dark condition. 
[0074] 

Thus, according to the drive sequence as shows the produced liquid crystal panel and the back light 
which made the light source the LED array in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 2 , color display by the field 
sequential method was performed. The conditions of two data write-in scans in each subframe and the 
lighting pattern of a back light were made to be the same as that of the gestalt of the 1st operation. 
[0075] 

As a result, it is brightness 925 cd/cm2 of a back light simple substance. It receives and is 81 cd/cm2. 
Only screen intensity was obtained but permeability was as low as 8.8%. Moreover, the power 
consumption of the back light at this time was as low as 0.5 W. 

[0076] 

For the dielectric constant of 7V and liquid crystal, the maximum amount of charges in which it is stored 
at a liquid crystal cell since the maximum of driver voltage was 1.8 micrometers above is [ 5 and a panel 
gap ] about 17.2 nC/cm2. It became and the conditions of 2 Ps-A<=Q were not fulfilled. The numeric 
value of transmission shows that sufficient reversal switching of spontaneous polarization can be 
omitted. 
[0077] 

(Gestalt of the 2nd operation) 

The empty panel was produced like the gestalt of the 1st operation. Between the orientation film 1 1 of 

this empty panel, and 12, the ferroelectric liquid crystal in which the electro-optics response 
characteristic of the shape of V character as shown in drawing 1 is shown was enclosed, and it 
considered as the liquid crystal layer 13. the magnitude of the spontaneous polarization of the enclosed 
ferroelectric liquid crystal - 10 nC/cm2 it was . Moreover, the maximum of the angle of the average 
molecule shaft of the liquid crystal molecule at the time of no electrical-potential-difference impressing 
and the average molecule shaft of the liquid crystal molecule at the time of electrical-potential- 
difference impression to make was 32 degrees at one side, the produced panel - the polarization fihns 1 
and 5 of two sheets of a cross Nicol's prism condition - inserting - a liquid crystal panel 21 ~ ** - it 
carried out, and when not impressing an electrical potential difference, it was made to be in a dark 
condition 
[0078] 

However, unlike the example of the 3rd comparison, the ratio (CS /CLC) of storage capacitance (CS ) to 
liquid crystal capacity (CLC) was set to 0.5. Drawing 9 is drawing showing the example of a eel 
configuration of a liquid crystal panel 21. It was made to connect with a liquid crystal cell (capacity: 
CLC) and juxtaposifion TFT41, and are recording addition (capacity: CS ) is prepared in them in order 
to enlarge the amount of charges poured into each pixel, as shown in drawing 9 . 
[0079] 

Thus, according to the drive sequence as shows the produced liquid crystal panel 21 and the back Hght 
22 which made the light source LED array 7 in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 2 , color display by the field 
sequential method was performed. The conditions of two data write-in scans in each subfi-ame and the 
lighting pattern of a back light 22 were made to be the same as that of the gestalt of the 1st operation. 
[0080] 

As a result, it is brightness 925 cd/cm2 of back light 22 simple substance. It receives and is 120 cd/cm2. 
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Screen intensity could be realized and permeability was as high as 13.0%. Moreover, the power 

consumption of the back light 22 at this time was as low as 0.5W. 

[0081] 

For the dielectric constant of 7V and liquid crystal, the maximum amount of charges in which 1 .8 
micrometers and a capacity factor (CS /CLC) are stored at a Hquid crystal cell since the maximum of 
driver voltage was 0.5 above is [ 5 and a panel gap ] about 25.8 nC/cm2. It became and the conditions of 
2 Ps-A<=Q were fulfilled. The numeric value of transmission shows that sufficient reversal switching of 
spontaneous polarization can be performed. 
[0082] 

(Gestalt of the 3rd operation) 

The empty panel was produced like the gestalt of the 1st operation. Between the orientation film 1 1 of 
this empty panel, and 12, the ferroelectric Hquid crystal in which the electro-optics response 
characteristic of the shape of V character as shown in drawing 1 is shown was enclosed, and it 
considered as the liquid crystal layer 13. the magnitude of the spontaneous polarization of the enclosed 
ferroelectric liquid crystal - 9 nC/cm2 it was . Moreover, the maximum of the angle of the average 
molecule shaft of the liquid crystal molecule at the time of no electrical-potential-difference impressing 
and the average molecule shaft of the Hquid crystal molecule at the time of electrical-potential- 
difference impression to make was 36 degrees at one side. On both sides of the produced panel, it 
considered as the liquid crystal panel 21 with the polarization fihns 1 and 5 of two sheets of a cross 
Nicol's prism condition, and when not impressing an electrical potential difference, it was made to be in 
a dark condition. 
[0083] 

Thus, according to the drive sequence as shows the produced Hquid crystal panel 21 and the back light 
22 which made the light source LED array 7 in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 2 , color display by the field 
sequential method was performed. The conditions of two data write-in scans in each subfi-ame and the 
lighting pattern of a back light 22 were made to be the same as that of the gestalt of the 1st operation. 
[0084] 

As a result, it is brightness 925 cd/cm2 of back light 22 simple substance. It receives and is 134 cd/cm2. 
Screen intensity could be realized and permeability was very as high as 14.5%. Moreover, the power 
consumption of the back light 22 at this time was as low as 0.5 W. 
[0085] 

For the dielectric constant of 7V and liquid crystal, the maximum amount of charges in which it is stored 
at a liquid crystal cell since the maximum of driver voltage was 1 .8 micrometers above is [ 6 and a panel 
gap ] about 20.6 nC/cm2. It became and the conditions of 2 Ps-A<=Q were fiilfilled. The numeric value 
of transmission shows that sufficient reversal switching of spontaneous polarization can be performed. 
[0086] 

(Gestalt of the 4th operation) 

The empty panel was produced like the gestalt of the 1st operation. Between the orientation film 1 1 of 
this empty panel, and 12, the ferroelectric liquid crystal in which the electro-optics response 
characteristic of the shape of V character as shown in drawing 1 is shown was enclosed, and it 
considered as the liquid crystal layer 13. the magnitude of the spontaneous polarization of the enclosed 
ferroelectric liquid crystal - 1 1 nC/cm2 it was . Moreover, the maximum of the angle of the average 
molecule shaft of the liquid crystal molecule at the time of no electrical-potential-difference impressing 
and the average molecule shaft of the liquid crystal molecule at the time of electrical-potential- 
difference impression to make was 40 degrees at one side. On both sides of the produced panel, it 
considered as the liquid crystal panel with the polarization films 1 and 5 of two sheets of a cross Nicol's 
prism condition, and when not impressing an electrical potential difference, it was made to be in a dark 
condition. Moreover, the ratio (CS /CLC) of storage capacitance (CS ) to storage capacitance (CLC) was 
set to 1. 
[0087] 
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Thus, according to the drive sequence as shows the produced liquid crystal panel 21 and the back light 
22 which made the light source LED array 7 in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 2 , color display by the field 
sequential method was performed. The conditions of two data write-in scans in each subframe and the 
lighting pattern of a back light 22 were made to be the same as that of the gestalt of the 1st operation. 
[0088] 

As a result, it is brightness 925 cd/cm2 of back light 22 simple substance. It receives and is 144 cd/cm2. 
Screen intensity could be realized and permeability was very as high as 15.5%. Moreover, the power 
consumption of the back light 22 at this time was as low as 0.5 W. 

[0089] 

For the dielectric constant of 5V and liquid crystal, the maximum amount of charges in which 1.8 
micrometers and a capacity factor (CS /CLC) are stored at a liquid crystal cell since the maximum of 
driver voltage was 1 above is [ 6 and a panel gap ] about 29.5 nC/cm2. It became and the conditions of 2 
Ps-A<=Q were fulfilled. The numeric value of transmission shows that sufficient reversal switching of 
spontaneous polarization can be performed. 
[0090] 

(Gestalt of the 5th operation) 

The empty panel was produced like the gestalt of the 1st operation. Between the orientation film 11 of 
this empty panel, and 12, the ferroelectric liquid crystal in which the electro-optics response 
characteristic of the shape of V character as shown in drawing 1 is shown was enclosed, and it 
considered as the liquid crystal layer 13. the magnitude of the spontaneous polarization of the enclosed 
ferroelectric liquid crystal -- 1 1 nC/cm2 it was . Moreover, the maximum of the angle of the average 
molecule shaft of the liquid crystal molecule at the time of no electrical-potential-difference impressing 
and the average molecule shaft of the liquid crystal molecule at the time of electrical -potential- 
difference impression to make was 40 degrees at one side. On both sides of the produced panel, it 
considered as the liquid crystal panel 21 with the polarization films 1 and 5 of two sheets of a cross 
Nicol's prism condition, and when not impressing an electrical potential difference, it was made to be in 
a dark condition. 
[0091] 

Thus, according to the drive sequence as shows the produced liquid crystal panel 21 and the back light 
22 which made the light source LED array 7 in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 10 , color display by the field 
sequential method was performed. 
[0092] 

The data write-in scan based on each color specification data which corresponds to drawing 10 (a) in 
each subframe (period: 1/1 80s) so that it may be shown is performed by regular intervals 4 times. In four 
write-in scans by each subframe, the polarity of the electrical potential difference impressed to the liquid 
crystal of each pixel in two write-in scans of the first half is the same (for example, +), and although the 
polarity of the electrical potential difference impressed to the liquid crystal of each pixel in two write-in 
scans of the second half is also the same, at the time of two write-in scans of the first half, it is a 
different polarity (for example, -). In this case, the example of the polar pattern of the applied voltage to 
each pixel which can be set is shown in drawing 1 1 and drawing 12 . Drawin g 1 1 shows the example at 
the time of using a dot inverting driver as a data driver 32, and drawing 12 shows the example at the 
time of using a fi-ame inverting driver as a data driver 32. 
[0093] 

On the other hand, as shown in drawing 10 (b), each subframe has lighting of the red of a back light 22, 
green, and ****** ^ and it was made only into one half in the second half. That is, synchronizing with the 
termination timing (initiation timing of the 3rd write-in scan) of the 2nd write-in scan, luminescence of 
red light, green light, or blue glow was started, and the luminescence was stopped synchronizing with 
the termination timing (termination timing of a subframe) of the 4th write-in scan. 
[0094] 
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As a result, it is brightness 925 cd/cm2 of back light 22 simple substance. It receives and is 158 cd/cm2. 
Screen intensity could be realized and permeability was very as high as 17.1%. Moreover, the power 
consumption of the back light 22 at this time was as low as 0.5W. 
[0095] 

Above, the maximum of driver voltage could enlarge the amount of charges required for reversal of 
spontaneous polarization substantially, even if it did not prepare storage capacitance, since 6 and a panel 
gap are 1.8 micrometers and the dielectric constant of 5V and liquid crystal performed the vmte-in scan 
by the same polarity by a unit of 2 times, and high screen intensity has been realized. As a factor from 
which high screen intensity was obtained, the effectiveness by expansion of the numerical aperture by 
storage capacitance having been lost is large. 
[0096] 

Drawing 13 is drawing showing the example of other drive sequences in the gestalt of the 5th operation. 
In this example, although four data write-in scans in each subframe are the same compared with the 
example ( drawing 1 0 ) mentioned above, the lighting patterns of a back light 22 differ. As shown in 
drawing 13 (b), let lighting of the red of a back light 22, green, and ****** be the time amount (l/360s) 
of the one half of a subframe in the center of each subframe. That is, synchronizing with the termination 
timing (initiation timing of the 2nd write-in scan) of the 1st write-in scan, luminescence of red light, 
green light, or blue glow is started, and the luminescence is stopped synchronizing with the termination 
timing (initiation timing of the 4th write-in scan) of the 3rd write-in scan. 
[0097] 

In addition, the drive sequence shown in drawing 13 may be an example, and in each subframe, as long 
as the timing which starts lighting of a back light 22 is after the 1st write-in scan is completed, it may be 
the timing of arbitration. However, let lighting time amount of a back light 22 be the time amount of the 
abbreviation one half of a subframe. 

[0098] 

Drawing 14 is drawing showing the example of the drive sequence of further others in the gestalt of the 
5th operation. In this example, unlike the example ( drawing 10 , drawing 13 ) mentioned above, as 
shown in drawing 14 (a), four data write-in scans in each subframe are omitted at equal intervals. That 
is, the termination timing of the 2nd write-in scan and the initiation timing of the 3rd write-in scan were 
not in agreement, and predetermined time is established among both timing. And as shown in drawin g 
14 (b), in each subframe, lighting of the red of a back light 22, green, and ****** is carried out to from 
the termination timing of the 2nd write-in scan to the termination timing of the 4th write-in scan, in 
addition - up to the termination timing (initiation timing of the 4th write-in scan) df the 3rd write-in 
scan from the termination timing (initiation timing of the 2nd write-m scan) of the 1st vmte-in scan of 
this lighting time amount ~ ****** - it is good. 
[0099] 

In addition, although various things exist as a pattern of a data write-in scan of the multiple times in 
each subframe, in order to make it printing of a display not occur, it is desirable to carry out the write-in 
scan by one polar electrical potential difference and the write-in scan by the polar electrical potential 
difference of another side to the symmetry in time in a subframe. 
[0100] 

(Gestalt of the 6th operation) 

With the gestalt of the 6th operation, green [ which are inputted / the red and green ], and the pixel data 
of three blue colors are changed into red, green, blue, and the pixel data of four white colors, and a full 
color display is performed using the changed pixel data of four colors. First, the technique of this 
conversion is explained. 
[0101] 

the red (r) of origin [ in / in drawing 15 (a) / each frame ] - green - the red (r') after conversion [ in / (g) 
and blue (b) gradation level are shown and / in drawing 15 (b) / each frame ] - green (g'), blue (b% and 
white (w) gradation level are shown. In each frame, the gradation level of red, green, and blue pixel data 
is compared, and the minimum gradation level is detected. For example, in the first frame shown in 
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drawing 15 (a), the gradation level of the data of a green display is the lowest. In this case, in the 
subframe of a red display and a blue display, the red display and blue display according to the gradation 
level (r'=r-g, b'=b-g) which deducted green gradation level (g) from the red before a comparison and 
blue gradation level (r, b) are performed. 
[0102] 

In the subframe of red, green, and the white display that is a blue mixed color, the white display (w-g) 
according to green gradation level (g) is performed. In addition, also in the subframe of a green display, 
although the green display according to the gradation level (g -g-g) which deducted green gradation 
level (g) from the green gradation level before a comparison (g) will be performed, since the deducted 
gradation level (g') is set to 0, generally this serves as a "black" display. 
[0103] 

Drawing 16 is the block diagram showing the circuitry of the liquid crystal display in the gestalt of the 
6th operation. In drawing 16 , the same number is given to the member the same as that of drawing^ , or 
same. In addition, coincidence is made to turn on LED of the red in LED array 7, green, and blue in a 
white subframe. 
[0104] 

In drawing 16 , 23 is the external pixel data-conversion circuit 23 changed into pixel data PD' of four 
colors for a display according to the technique of having mentioned above the pixel data PD of three 
colors inputted from a personal computer, and the pixel data-conversion circuit 23 outputs changed pixel 
data PD' to the image memory section 30. In addition, the configuration and actuation of other members 
of the control signal generating circuit 31, the data driver 32, the scanning driver 33, and reference 
voltage generating circuit 34 grade only change the pixel data PD to conversion pixel data PD', and 
since it is fundamentally the same, the explanation is abbreviated to the gestalt of the 1st operation. 
[0105] 

The empty panel was produced like the gestalt of the 1st operation. Between the onentation film 11 of 
this empty panel, and 12, the ferroelectric liquid crystal in which the electro-optics response 
characteristic of the shape of V character as shown in drawing 1 is shown was enclosed, and it 
considered as the liquid crystal layer 13. the magnitude of the spontaneous polarization of the enclosed 
ferroelectric liquid crystal - 1 1 nC/cm2 it was . Moreover, the max of the angle of the average molecule 
shaft of the liquid crystal molecule at the time of no electrical-potential-difference impressing and the 
average molecule shaft of the liquid crystal molecule at the time of electrical-potential-difference 
impression to make was 40 degrees at one side. On both sides of the produced panel, it considered as the 
hquid crystal panel 21 with the polarization films 1 and 5 of two sheets of a cross Nicol's prism 
condition, and when not impressing an electrical potential difference, it was made to be in a dark 
condition. 
[0106] 

Thus, according to the drive sequence as shows the produced liquid crystal panel 21 and the back hght 
22 which made the light source LED array 7 in which red, green, and blue monochrome side 
luminescence switching are possible to superposition and drawing 17 , color display by the field 
sequential method was performed. 
[0107] 

As one frame (period: l/60s) is divided into four subframes (period: l/240s), using frame frequency as 
60Hz and it is shown in drawing 17 (a) For example, in the 1st subframe in one frame, two write-in 
scans of red image data are performed. In the 2nd following subframe, two write-in scans of green 
image data are performed, two write-in scans of blue image data are performed in the 3rd following 
subframe, and two write-in scans of white image data are performed in the last subframe [ 4th ]. In 
addition, in two data write-in scans by each subframe, it considered as equal magnitude on the contrary 
[ a polarity ] and substantially [ the electrical potential difference impressed to the Hquid crystal of each 
pixel at the time of the 1st write-in scan (first half), and the electrical potential difference impressed to 
the liquid crystal of each pixel at the time of the 2nd write-in scan (second half) ]. In this case, any of 
drawing 7 or drawing 8 are sufficient as the polar pattern of the applied voltage to each pixel which can 
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be set. 
[0108] 

On the other hand, as shown in drawing 17 (b), each sub frame has Hghting of the red of a back light 22, 
green, blue, and ******, and it was made only into one half in the second half That is, synchronizing 
with the termination timing (initiation timing of the 2nd write-in scan (second half)) of the 1st write-in 
scan (first half), luminescence of red light, green light, blue glow, or the white light was started, and the 
luminescence was stopped synchronizing with the termination timing (termination timing of a subframe) 
of the 2nd write-in scan (second half). 
[0109] 

The color break which is the biggest technical problem which a field sequential method has as a result 
was able to be controlled. This originates in the color break having performed the white display which is 
the easiest to be recognized using one subframe. When a white display is performed only by the white 
subframe, it is brightness 1385 cd/cm2 of back light 22 simple substance. It receives and is 108 cd/cm2. 
Being able to realize screen intensity (white brightness), permeability was 7.8%. Moreover, the power 
consumption of the back light 22 at this time was 0.8W. When the display usual by the subframe of red, 
green, and blue is performed and a display aiming at improvement in brightness is performed with a 
white frame on the other hand, it is brightness 1385 cd/cm2 of back light 22 simple substance. It 
receives and is 215 cd/cm2. Screen intensity (white brightness) could be realized and permeability was 
as high as 15.5%. Moreover, the power consumption of the back Ught 22 at this time was 0.8W. 
Moreover, the conspicuousness of the display in the outdoors has been improved. 
[0110] 

In addition, although the white subframe was prepared after the subframe of red, green, and blue, the 
sequence of a color is not restricted to this, and the subframe of red, green, and blue may be again 
prepared instead of a white subframe, or you may make it prepare the subframe according [ and ] to the 
mixed color of red, green, and blue. 
[0111] 

With the gestalt of each operation mentioned above, although the liquid crystal display of a field 
sequential method was explained as an example, the same effectiveness is acquired also in the liquid 
crystal display of the color filter method which prepared the color filter. In a color filter method, it is 
because it is applicable similarly if a color filter is prepared in a liquid crystal panel by making into 
white the luminescent color of the red in the gestalt of each operation mentioned above, green, and blue. 
[0112] 

Drawing 18 is the typical sectional view of the liquid crystal panel in the liquid crystal display of a color 
filter method, and a back light. In drawing 18 , the same number is given to the same part as drawin g^ , 
and those explanation is omitted into it. The color filter 60 in three primary colors (R, G, B) and 60 ~ 
are prepared in the common electrode 3. Moreover, the back light 22 consists of the sources 70 of the 
white light, the light guides, and the optical diffusion plates 6 which carry out outgoing radiation of the 
white light. If shown in the liquid crystal display of such a color filter method, color display is 
performed by making white luminescence from the source 70 of the white light penetrate alternatively 
with the color filter 60 of two or more colors. 
[0113] 

Using the liquid crystal ingredient which has the electro-optics response characteristic of the shape of V 
character as shown in drawing 1 like [ even if shown in the liquid crystal display of such a color filter 
method ] the liquid crystal display of a field sequential method mentioned above, as shown in drawing 
3 , the same effectiveness is done so by carrying out multiple-times activation of the data write-in scan 
based on an indicative data within each frame, and making luminescence time amount of the white light 
in each frame into the one half of one frame. 
[0114] 

In addition, although considered as the LED light source, especially if the light source to be used is the 
switchable light source of EL (Electronic Luminescence), a cold cathode tube, etc., it will not be limited 
to the LED light source. 
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[0115] 

[Effect of the Invention] 

As explained in full detail above, in the liquid crystal display of the field sequential method of this 
invention, or the liquid crystal display of a color filter method Use the liquid crystal ingredient which 
has a V character-like electro-optics response characteristic to applied voltage, and it sets on each 
subframe or each fi-ame. Since it was made to make luminescence time amount [ in / for the data write-in 
scan based on an indicative data / a multiple-times deed, each subfi-ame, or each fi-ame ] into the 
abbreviation one half of 1 subframe period or an one-fi-ame period The light from the light source (back 
light) can be used effectively, improvement in permeability can be aimed at, and reduction-izing of 
power consumption and high brightness-ization of a screen display can be attained. Moreover, 
application of the dot inverting driver which is in use now becomes easy, and can also attain low cost- 
ization. 

[Brief Description of the Drawings] 

[Drawin g 1] It is the graph which shows the electro-optics response characteristic of the shape of V 
character of a liquid crystal ingredient. 

[Drawing 2] It is drawing showing the drive sequence in the Uquid crystal display (gestalt of the 1st - the 
4th operation) of the field sequential method of this invention. 

[Drawing 3] It is drawing showing the drive sequence in the liquid crystal display of the color filter 
method of this invention. 

[Drawing 4] It is the block diagram showing the circuitry of the liquid crystal display (gestalt of the 1st - 
the 5th operation) of this invention. 

[Drawing 5] They are the liquid crystal panel of the liquid crystal display of a field sequential method, 
and the typical sectional view of a back light. 

[Drawin g 6] It is the mimetic diagram showing the example of a configuration of the whole liquid 
crystal display. 

[Drawing 7] It is drawing showing an example of an impression polarity of each pixel in the liquid 

crystal display (gestalt of the 1st - the 4th and 6th operations) of this invention. 

[Drawing 8] It is drawing showing other examples of an impression polarity of each pixel in the liquid 

crystal display (gestalt of the 1st - the 4th and 6th operations) of this invention. 

[Drawin g 9] It is drawing showing the example of a eel configuration of a liquid crystal panel. 

[Drawing 10] It is drawing showing an example of the drive sequence in the liquid crystal display 

(gestalt of the 5th operation) of the field sequential method of this invention. 

[Drawing 11] It is drawing showing an example of an impression polarity of each pixel in the liquid 

crystal display (gestalt of the 5th operafion) of this invention. 

[Drawing 12] It is drawing showing other examples of an impression polarity of each pixel in the liquid 
crystal display (gestalt of the 5th operation) of this invention. 

[Drawing 13] It is drawing showing other examples of the drive sequence in the liquid crystal display 

(gestalt of the 5th operation) of the field sequential method of this invention, 

[Drawin g 14 ] It is drawing showing the example of fiirther others of the drive sequence in the liquid 

crystal display (gestalt of the 5th operation) of the field sequential method of this invention. 

[Drawing 15 ] It is drawing showing the example of conversion of the pixel data in the liquid crystal 

display (gestalt of the 6th operation) of the field sequential method of this invention. 

[Drawin g 16] It is the block diagram showing the circuitry of the liquid crystal display (gestalt of the 6th 

operation) of this invention. 

[Drawing 1 7] It is drawing showing the drive sequence in the Uquid crystal display (gestalt of the 6th 
operation) of the field sequential method of this invention. 

[Drawing 18] They are the liquid crystal panel of the liquid crystal display of a color filter method, and 
the typical sectional view of a back light. 

[Drawing 19] It is drawing showing the array condition of the liquid crystal molecule in a ferroelectric 
liquid crystal panel. 

[Drawing 20] It is the graph which shows the electro-optics response characteristic of the shape of a half 
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of V characters of a liquid crystal ingredient. 

[Drawing 21] It is drawing showing the drive sequence in the liquid crystal display of the conventional 
field sequential method. 

[Drawing 22] It is drawing showing the drive sequence in the liquid crystal display of the conventional 
color filter method. 
[Description of Notations] 
3 Common Electrode 
7 LED Array 

21 Liquid Crystal Panel 

22 Back Light 

23 Pixel Data-Conversion Circuit 

31 Control Signal Generating Circuit 

32 Data Driver 

35 Back Light Control Circuit 

40 Pixel Electrode 

41 TFT 

60 Color Filter 

70 Source of White Light 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawin g 2] 
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[Drawin g 3] 
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[Drawin g 4] 
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[Dravsdng 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 21] 
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